(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World InteUectual Property 
Organization 

International Bureau 

(43) International Publication Date 
13 January 2005 (13.01.2005) 




PCT 



(10) International Publication Number 

WO 2005/002714 A2 



(51) International Patent Classification 7 : 



B0U 



(21) International Application Number: 

PCTAJS2004/017498 



(22) International Filing Date: 

(25) Filing Language: 

(26) Publication Language: 



3 June 2004 (03.06.2004) 
English 
English 



(30) Priority Data: 

60/475,556 
60/475,597 



3 June 2003 (03.06.2003) US 

4 June 2003 (04.06.2003) US 



(71) Applicant (for all designated States except US): 
WILLIAM MARSH RICE UNIVERSITY [US/US]; 
6100 Main Street, Houston, TX 77005 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (forUSonly)i WONG, Michael, S. 
[US/US]; 615 Herman Drive #2108, Houston, TX 77004 
(US). WACHS, Israel, E. [US/US]; 9 West Packer Av- 
enue, Bethlehem, PA 18015 (US). KNOWLES, William, 
V. [US/US]; 3842 Addison Drive, Pearland, 77584 (US). 



(74) Agents: WATKINS, Marcella, D. et ah; Conley Rose, 
P.C., P.O. Box 3267, Houston, TX 77253-3267 (US). 

(81) Designated States ( unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, 
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FT, 
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, 
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG, 
PH, PL, FT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM, 
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, 

zw. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, 
FR, GB, GR, HU, IE, IT, LU, MC, NL, PL, PT, RO, SE, SI, 
SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 

[Continued on next page] 



(54) Title: SUPPORTED CATALYSTS USING NANOPARTICLES AS THE SUPPORT MATERIAL 



Ammonium metatungstate 
(NH^HaW^p 

P123 micelles ^ 
(EbaPCWEOa,) 



ZrOz 
colloid 



WZr-TMS14 



•o 




O (57) Abstract: A process for making a porous catalyst, comprises a)<providing an aqueous solution containing a nanoparticle precur- 
sor, b) forming a composition containing nanoparticles, c) adding a first catalytic component or precursor thereof and a pore- form - 
Q ing agent to the composition coil&Jfliite nanopartiol.es anji allowing tbe firg$ cQ%yte.wx9QQ*8ft, «heyote4brauntg agent, and the 
^ nanoparticles form an oiganic-iriojganic structure, 4) *e*iovijjg water from 4he oQjarrfc-inojganic structure; and e) removing the 
pore-fprnw^ige^^pmltre o^ganjc-feolgflBc Structure so .asjto; yield a porous catalyst- ' * . 



WO 2005/002714 A2 I III I 111 II II II III II III I II III 111 lllll II II III llll ID II HI 



Published: For two-letter codes and other abbreviations, refer to the "Guid- 

— without international search report and to be republished once Notes on Codes and Abbreviations" appearing at the begin- 
upon receipt of that report ning of each regular issue of the PCT Gazette. 



